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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a plasma treatment 
apparatus that may store the information concerning the arc cutting 
to prevent abnormal discharge, and facilitate searching of the cause 
of the film defects based on the information. 

SOLUTION: A plasma treatment apparatus includes a circuit 5 for 
detecting the precursor of an abnormal discharge generated in a film 
electrode 1 to perform arc cutting, and controller 6 for controlling a 
device for adding a distinction information to distinguish the arc 
cutting performed to prevent the abnormal discharge to the 
production information of a substrate treated in a reaction chamber. 
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* NOTICES * 

JPO and. NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the plasma treatment equipment which generates the plasma in a reaction chamber and 
performs membrane formation processing to the substrate held in the reaction chamber by using the 
this generated plasma by impressing high-frequency power to the membrane formation electrode in 
the reaction chamber where raw gas is introduced A means to perform actuation which prevents 
generating of abnormality discharge when a means to detect the sign of the abnormality discharge 
generated in said membrane formation electrode, and the sign of abnormality discharge are detected, 
Plasma treatment equipment characterized by having a means to add the identification information 
for identifying that actuation which prevents generating of said abnormality discharge to the 
production information on said substrate currently processed in a reaction chamber was performed. 
[Claim 2] one processing — the plasma treatment equipment according to claim 1 characterized by 
having a means to count the count by which actuation which is and prevents generating of said 
abnormality discharge was performed, and the means which emits an alarm signal when the counted 
count exceeds the count of a convention. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plasma treatment equipment which forms a thin 

film or etches a thin film to a silicon substrate or a glass substrate. 

[0002] 

[Description of the Prior Art] For example, in the plasma-CVD equipment using an RF generator, by 
impressing high-frequency power to the membrane formation electrode in the reaction chamber 
where raw gas is introduced, the plasma was generated in the reaction chamber and membrane 
formation processing has been performed to the substrate held in the reaction chamber by using the 
this generated plasma. 

[0003] With such plasma-CVD equipment, momentary abnormality discharge may occur in a 
membrane formation electrode according to a membrane formation condition etc. This momentary 
abnormality discharge also gives a damage to a membrane formation electrode while bringing about 
the serious defect in process to a substrate. Therefore, an arc cut function is used in order to suppress 
the momentary abnormality discharge. When this arc cut function detects the sign which momentary 
abnormality discharge generates, only a short time stops impression of high-frequency power, or it 
lowers impression power, and points out the thing of a moving function which suppresses generating 
of abnormality discharge beforehand. 

[0004] Drawing 3 is the block diagram showing the conventional configuration of the control system 
which impresses high-frequency power between membrane formation electrode la prepared in the 
membrane formation processing room 1, and lb. High-frequency power is impressed to membrane 
formation electrode 1 a from RF generator (RF power source) 4 through a matching box 2 and a 
switching circuit (SW) 3. Motion control of the switching circuit 3 is carried out by the command 
(RF ON/OFF signal) from the equipment controller 6, and it carries out ON/OFF control of the high- 
frequency power impressed to membrane formation electrode 1 a. 

[0005] Since the sign can be caught with the current value in a matching box 2 etc. when generating 
abnormality discharge between membrane formation electrode la and lb, a suitable measurand-ed to 
catch the sign is inputted into the circuit means 5 for performing an arc cut function, and the sign 
which generates abnormality discharge with this means 5 is caught. 

[0006] And if the sign of abnormality discharge generating is caught, the command (RF cut 
actuation) signal which stops momentarily the impression of high-frequency power to membrane 
formation electrode la will be inputted into a switching circuit 3, and generating of abnormality 
discharge will be prevented beforehand. In this case, reducing impression power can also prevent 
abnormality discharge instead of stopping impression of high-frequency power momentarily. 
[0007] 

[Problem(s) to be Solved by the Invention] Thus, although abnormality discharge will be beforehand 
suppressed if arc cut actuation is performed, the power supplied to membrane formation becomes 
intermittent, or it will decrease temporarily. Although effect special to membraneous quality will not 
be done if there are few counts of actuation since this is momentary, membraneous quality will be 
affected when there are many counts of actuation. 

[0008] Here, although there are various things in the item which evaluates membraneous quality, for 
example, a membrane formation rate, a refractive index, stress, mobility, etc. are raised, they are 
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influenced [ complex ] according to a quantity of gas flow, a process pressure, electrode structure, 
the impression conditions of high-frequency power, etc. Therefore, a comparison of the case where 
arc cut actuation is not performed, and the case where arc cut actuation is performed cannot 
disregard the effect on the membraneous quality by carrying out ON/OFF of the high-frequency 
power, or reducing impression power temporarily. 

[0009] Conventionally which was mentioned above, with a configuration, although abnormality 
discharge was automatically suppressed by performing arc cut actuation, that arc cut actuation was 
performed did not remain as information. Therefore, it might be suddenly raised with the inspection 
process as a defect substrate, with the operator or the production-control person not understood. 
Although it will be investigated why the substrate became a defect when a defect substrate comes 
out, it was not able to judge whether you became a defect by frequent occurrence of an arc cut, and 
whether since it did not remain as information, it became a defect by other causes that the arc cut 
operated. 

[0010] This invention can leave the information, when arc cut actuation for preventing abnormality 
discharge is performed in consideration of the above-mentioned situation, and it aims at offering the 
plasma treatment equipment which enabled it to attain easy-ization of cause examination 
membraneous [ poor ] based on the information. . 
[0011] 

[Means for Solving the Problem] The plasma is generated in a reaction chamber because invention 
of claim 1 impresses high-frequency power to the membrane formation electrode in the reaction 
chamber where raw gas is introduced. In the plasma treatment equipment which performs membrane 
formation processing to the substrate held in the reaction chamber by using the generated this plasma 
A means to perform actuation which prevents generating of abnormality discharge when a means to 
detect the sign of the abnormality discharge generated in said membrane formation electrode, and the 
sign of abnormality discharge are detected, It is characterized by having a means to add the 
identification information for identifying that actuation which prevents generating of said 
abnormality discharge to the production information on said substrate currently processed in a 
reaction chamber was performed. 

[0012] In this invention, since the identification information for identifying that actuation (arc cut 
actuation) which prevents generating of abnormality discharge was performed is added to the 
production information on a substrate, the existence and the count of implementation of arc cut 
actuation can be checked after processing. Therefore, it can judge immediately whether arc cut 
actuation is related to membraneous [ poor ]. 

[0013] Invention of claim 2 is characterized by having a means to count the count by which 
actuation which prevents generating of said abnormality discharge in one processing was performed, 
and the means which emits an alarm signal when the counted count exceeds the count of a 
convention in claim 1 . 

[0014] In this invention, since warning is emitted when actuation (arc cut actuation) which prevents 
generating of abnormality discharge is performed more than the count of a convention, an operator 
can take appropriately the measures of the high substrate of possibility of becoming poor. 
[0015] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based 
on a drawing. Drawing 1 is the block diagram showing the configuration of the control system for 
the high-frequency power impression in the plasma treatment equipment of an operation gestalt. In 
drawing, a membrane formation processing room, the electrode of a couple with which 1 was 
prepared in la and lb was prepared in the membrane formation processing interior of a room, a 
circuit means by which in 2 a switching circuit (SW) and 4 perform an RF generator (RF power 
source), and, as for 5, a matching box and 3 perform an arc cut function, and 6 are equipment 
controllers, and do not change these elements to the conventional thing. 

[0016] When arc cut actuation is performed, differing outputs an arc cut actuating signal from the 
circuit means 5 for performing an arc cut function, and it is in the point of inputting the signal into 
the equipment controller 6. In the equipment controller 6, the arc cut actuating signal under 
membrane formation processing activation is detected, and the count of actuation is counted. And 
when membrane formation processing is completed, the aforementioned count is ended, and 
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additional record of the count of arc cut actuation under membrane formation processing is carried 
out at the production information on the substrate. 

[0017] Drawing 2 shows an example of the production information on a substrate. The information 
"0005" shown by M in the production information on this card format and "0010" are the 
identification information showing the count by which arc cut actuation was performed during 
processing of the substrate concerned. 

[0018] Therefore, when a defect substrate is discovered by the inspection process, the situation of an 
arc cut of operation can be grasped by seeing this production information, and it comes to be able to 
perform easily cause examination of the poor substrate of whether membraneous [ poor ] generated 
by other causes whether membraneous [ poor ] occurred owing to arc cut actuation. 
[0019] Moreover, although arc cut actuation is not performed at the time of an all seems well, when 
there are a certain abnormalities in an electrode etc., arc cut actuation is usually easy to perform. 
- Therefore, when arc cut actuation is performed also at once, I hear that there is a certain cause of 
bringing an adverse effect to membraneous quality, and production information can be seen and 
activation decision of membraneous inspection and a judgment of a maintenance can be made. 
[0020] Moreover, when the count of a convention of arc cut actuation is beforehand set as the 
equipment controller 6 and the count of arc cut actuation under 1 membrane- formation processing 
exceeds the count of a convention, a warning voice is made to output to the display of equipment, or 
an alarm is generated, and an operator can be told about frequent occurrence of arc cut actuation. In 
such a case, it can remove so that a substrate may not be poured at an after process at the time of 
frequent occurrence of arc cut actuation for example, and it can cancel the nonconformity that that 
from which membraneous quality is different in a production line flows. 

[0021] Moreover, before taking the measures of removing so that a substrate may not be poured at an 
after process, after checking a right substrate or a defect substrate in an early phase through an 
inspection process preferentially, only a right substrate can be poured at an after process and the 
futility of performing after process processing to a defect substrate can be lost. 
[0022] Moreover, when arc cut actuation occurs frequently, the possibility of whether a certain 
nonconformity has occurred in the electrode etc. or the sign which nonconformity generates exists is 
high. For example, when the surface state of the case where looseness of the screw which is fixing a 
location gap and it of a membrane formation electrode etc. has occurred, or a membrane formation 
electrode is getting worse, there is an inclination for arc cut actuation to occur frequently. Therefore, 
when arc cut actuation occurs frequently, according to the warning message, a production situation 
can be seen, equipment can be suspended, it is desirable to make an activation judgment of cause 
examination and a maintenance, it is taking response measures, generating of a defective can be 
reduced, and improvement in the yield can be planned. 
[0023] 

[Effect of the Invention] Since it adds that arc cut actuation for preventing abnormality discharge 
was carried out to the production information on a substrate and left it, cause examination of defect 
substrate manufacture comes to be able to carry out easy [ of it ] according to invention of claim 1 , 
as explained above. 

[0024] Since it could remove before it emitted warning and the substrate flowed at the after process, 
when the arc cut actuation for preventing abnormality discharge during processing of a substrate ' 
occurred frequently, or it enabled it to take the measures of checking good and a defect preferentially 
and passing at an after process according to invention of claim 2, giving a process to a defect 
substrate the useless back is lost, and useless cost can be reduced. Moreover, since the abnormalities 
of equipment or the sign of the abnormal occurrence is detectable, prophylactic measures can be 
taken or a maintenance plan can also be formed at counting the count of arc cut actuation in advance. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the control system for the high- 
frequency power impression in the plasma treatment equipment of the operation gestalt of this 
invention. 

[Drawing 2] It is drawing showing an example of the production information on a substrate that the 
identification information which shows the count of arc cut actuation was added. 
[Drawing 3] It is the block diagram showing the configuration of the control system for the high- 
frequency power impression in conventional plasma treatment equipment. 
[Description of Notations] 
1 Membrane Formation Electrode 

4 RF Generator 

5 A Circuit Means to Perform Arc Cut Actuation 

6 Equipment Controller 

[Translation done.] 
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DRAWINGS 
[Drawing 1] 
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[Drawing 2] 
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